Microfluorometric measurements of cytoplasmic calcium in chief and oxyphil parathyroid cells of adenomatous and hyperplastic glands and of normal-sized glands associated with adenomas.
The effects of extracellular calcium on the cytoplasmic Ca2+ concentration (Ca2+i) were studied by dual-wavelength microfluorometry in individual human parathyroid cells obtained from adenomatous glands and normal-sized glands associated with adenomas in hypercalcemic hyperparathyroidism (HPT), as well as from enlarged glands of patients with uremia with HPT. In comparison with the normal parathyroid tissue, chief cells of the adenomatous and hyperplastic glands showed significantly lower Ca2+, and also right-shifted responses of Ca2+i to increases in the extracellular calcium concentration within the 0.5 to 3.0 mmol/L range. This pathophysiologic disturbance apparently was independent of the cell size. Oxyphil cells of nodules from the hyperplastic glands had lower Ca2+i and responded less to increments in extracellular Ca2+ than the chief cells from the surrounding parts of the same glands. Also the chief cells from the normal-sized glands associated with single adenomas exhibited a disturbance of the regulation of Ca2+i, which was less pronounced than that in the cells of the adenomas. These findings support the presence of relative calcium insensitivity of Ca2+i in chief and oxyphil parathyroid cells from adenomatous and hyperplastic glands. This derangement may also be found in all parathyroid glands of individuals with adenomatous HPT.